119 Summary A method of continuous body temperature monitoring in unrestrained rats is described which enables accurate quantitation of survival.
Summary
A method of continuous body temperature monitoring in unrestrained rats is described which enables accurate quantitation of survival.
The length of survival of experimental animals is important in many chemotherapeutic and other studies. However, few methods of determination of survival time have been described and none that were applicable to unsupervised, unrestrained rats. A technique was therefore developed which proved to be simple, effective and reliable.
Materials and methods
Male Wistar rats (230-270 g) were anaesthetized with 60 mg/kg pentobarbitone sodium ip. The left groin was shaved, the animal placed on its back, and an incision 2 cm long made in the tail proximally between the ventral and left lateral tail veins ( Fig. lA ). An incision was made over the line of the proximal part of the left femoral vein to permit simultaneous siting of a cannula for long-term intravenous infusion (Jones & Hynd, 1981) . A 2 mm X 30. mm platinum resistance thermometer (Rostal Ltd, Ashvale, UK) with its insulated integral wire leads was tunnelled from tail to thigh using a pair of mosquito artery forceps (Fig. IB) . The rigid probe was placed under the skin of the left flank ( Fig. 1C ) and the wounds closed with continuous black silk sutures. The rats were prevented from biting the wires that emerged from the tail by application of an apparatus described previously (Jones & Hynd, 1981 ) .
In these experiments lethal acute haemorrhagic pancreatitis was induced to enable testing of single-agen t low-molecular-weight antiproteinase chemotherapy (Jones, Hermon-Taylor & Grant, 1982) .
The thermometers were connected to a calibrated 6-channel chart recorder (Din-Size 880; Sekonic, Rostol, UK) and body temperature thereby recorded, with the chart speed set at 1 em/hour. The time was marked on the paper at any point, either before or after death (Fig. 2) .
Results
When rats died they lost heat rapidly. The fall in body temperature was exponential and the initial sharp drop enabled the precise moment of death to be identified clearly (Fig. 2 ). From the time mark on the chart paper the time of death, and therefore the duration of survival, were easily calculated.
More than 300 rats were monitored by this method. Failures were caused by damage to the wires in 2 animals. Occasional difficulties were encountered when rats cooled slowly prior to death. Loss of body heat was then more gradual in the immediate post-mortem period, and under these unusual circumstances it was sometimes less easy to locate the precise moment of death.
Discussion
Frequently methods of determining duration of survival have not been stated. Some workers have relied on the 24 h survival to determine the efficacy of potential chemotherapy (Lankisch, Winckler, Bokermann, Schmidt & Creutzfeldt, 1974) , while others, using smaller numbers of animals, have provided constant supervision (Knight, Condon & Day, 1972) . There has beennopreviousdescription of a fully-automated method for determination of the time of death in small laboratory animals. Janku, Koldovsky & Malec (I 962) devised a highly complex apparatus which indicated the moment that delicately suspended cages ceased to move by producing an acoustic signal from a central control unit. Their elaborate system is applicable only to laboratories which have continuous supervision.
Post-mortem organ-temperature studies have provided useful information for estimates of time of death in forensic medicine (Marracino et al., 1977) . Lutsky, Evans & Kayser (I966) described a method for estimating the time of death in dogs by serial rectal-temperature measurements. Dogs found dead during morning inspection had their rectal temperature measured at least twice over several hours, and utilizing the percentage cooling rate, compensated for inherent differences in heat loss due to variable weight and hair coat, the time that had elapsed since death was determined. The body temperature of rats, however, falls to room ..
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;'. temperature within 6 h (Fig. 2) -too fast for that method to be applied. Nevertheless, these reports prompted an investigation into the post-mortem temperature changes in rats from which the technique described above was evolved. In my hands the method has enabled accurate estimation of the duration of survival of large numbers of unrestrained experimental rats and could doubtless be applied to other small laboratory animals.
